"^'""^ lilBPIiiiliiliillilililllllllllillll 

(10) mm^jkmm^ 
WO 2004/063651 Al 



(43) SBS^BiB 
2004 ^7 ^ 29 H (29.07^004) 




PCX 



(51) mtsi^mi^m': 

F27D 1 1/02, H05B 7/12. COIB 31/04 



F27B 3m, 



(21) @flSbBSiS#: 

(22) SiSltbOiB: 

(25) Sfg^tUQKDSS: 

(26) S|[g^Bfl0!)mS: 



PCT/JP2003/005563 
2003 ^4 ^30 B (30.04.2003) 



(30) fi5fe*i-x-^t: 

*#IS2003-4029 2003 ^1 10 B (10.01.2003) JP 

(71) tt)iiA('*s$^<±Tro*i^sic-DiNr):Sj»*- 

(TOKAI CARBON CO., LTD.) [JP/JP] 
T 107-8636 mSffl %E Wllj-T a 2 S 3 # Tokyo 
(JP). 

(72) j3J:Ut 

(75) mB^^/mrnxmrniz-Di^xiD^): e:E^t6JS(SHi- 

RAISHI,Clil2uhlro) [JP/JP]; =f 107-8636 MM^i mS. it 



WOJ-TB 2S3#SjS*-7K>*USSartTokyo 
(JP). IQS (HABSO^Kazuyoshi) [JP/JP]; =f 107-8636 

ssas «E 4bwaj-T a 2 s 3 # sss* -th 

ScttF^i Tokyo (JP). ±M jEffi (TSUCHIYA^Masakatsu) 
[JP/JP]; =f 107-8636 %B *WlU-Ti 2 S 

3# mS*-7f«>«t^^Eai*iTokyo (JP). 

(74) ftSA: mm , ^(FUKUDA ,Yasuo et al.); T 

101-0041 Ka«5^«fflE«Ba^BaBr 1-1 6*8je 

;U 5 PS Tokyo (JP). 

(81) (mP^)z AU, CA, CN, ID, IN, KR, US. 

(84) fgSSfJEJa;: a-P*V/mi*(AT,BE,BG.CH.CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, OR. HU, IE, IT, LU. MC. 
NL, PT, RO, SE. SI, SK, TR). 



(54) TiUe: GRAPHITE ELECTRODE FOR STEELMAKING 

(54) ffifg^niBsa 




I 

i 



<g (57) Abstract: A graphite electrode that can be effectively prevented from oxidizing and consuming during operation of an electric 
^ steel fiimace. so that specific consumption of the electrode can be improved. The graphite electrode is used in an electric steel furnace 
^ ""at IS operalMi while the electrode projecting upward from a furnace cover is cooled by cooling liquid that is sprayed on the surface 
^ of the electrode. The graphite electrode is characterized in that a concave and convex structure is formed on iu surface. 



wo 2004/063651 



PCT/JP2003/005563 



m=S:v^^nii-xi%m't?>:^^^<mm^tix\.^^ c^^bss 9-2335 

u^;i/i:«9Tini^{-- 1 0 " pjT(Dmmn=^t^-. ±ipj#{c+ 1 0 " &.r<Dmm 
n^Srt^mmmx^ y^<^icm^<^-itxmm^-^&z.t ^mm^tix^.^^ awm' 

¥ 9 - 9 2 4 6 0-^^^) o 

^mA.xmmL. wm^m. -efe«§^. f-y^^^g, mm^. mmitt. mm<D 



1 



wo 2004/063651 ^ ^ pcT/JP2003/005563 

o 

. .iiigioA«;^Eiry*s„ m3gi«. \^{hmm<Dm(ommm^7^-tmxib^ 

^ ^ ^iSf- S ;t a6 CD^m © J^gi 

*^B^{c*ji^r. laa^iittt^ «@©^e5jc^ «@©fft:^(oUcSsf LTitt^i^S- 



2 



wo 2004/063651 Jj^ ^ PCT/JP2003/005563 

o * . 

DfliaMit©3^*ai^$ (iSig^) hit. BtL<ltO. 2-5 mm. $e,tcff* 
L<{iO. 3~2mm<i:#5o h*<0. 2 mm^feilTti^TkS&m^MN^ < . 5 m 

m^M;i5<!:M^©^^5it^*<<£TLTtiTaLM< ^j:5o mamm^mm^m^ 

. ffi^©-y-'i'X{c;6l;T±pg^^j||iR-rSo 

'^^<^^r>K^mL..nm<D}%m^^m<D^±\zm^'t^o 

(1) mmmM<Dm€^mm\z^^mTi&mi)^m,-rLx. }%mmpmij^m,^mMK 
m-\zm<v)m<tiV). mw.^mimLxui^t^^i)i±%<tsiio^ nm^^^^t^^m 

(2) m.^com.mm. -rnj:^^. ?^im^©<s^®^*^jijp-rso 



3 



wo 2004/063651 ^jj^, PCT/JP2003/005563 



4 



wo 2004/063651 




PCT/JP2003/005563 





m 




U M 








mnm 








MM 






INO 




a " 


P mm 


h mm 


/3 ° • 




kg 




1 
I 


V -3=-w 


90 


0.5 


0. 25 


89.9 


1 


0. 055 




O 

c 


V 


90 


1.0 


0. 50 


89.8 


1 


0. 075 


m 


Q 

o 




90 


2.0 


1.00 


89.6 


1 


0, 101 




h 

*r 




90 


4.0 


2. 00 


89.2 


1 . 


0. 150 


fJUu 


U 


V -f-fPf 


60 


2.0 


1.75 


89.6 


1 


0. 129 




u 


1 ^ *^ vSfe 157? Q 


60 


2.0 


0.70 


89.6 


1 


0.094 . 


M 


7 




60 


2.0 


0. 70 


89. 6 


1 


0 086 




Q 
0 


V 


90 


5.0 


1.00 


89.0 


1 


0. 085 




9 




90 


5.0 


1.00 


80.0 


10 


0. 085 




10 




90 


5.0 


1.00 


70.0 


21 


0. 082 




11 




90 


5.0 


1.00 


60.0 


32 


0. 078 




12 




90 


5.0 


1. 00 


45.0 


57 


0. 060 








0. 045 



5 



wo 2004/063651 PCT/JP2003/005563 



6 



wo 2004/063651 



PCT/JP2003/005563 



1 . ^MJ^^±:^iz^tiiir6mi&mU(ommic}%mmt:f^^ni:^x^mLUi)<ih 

9 0° «f.y^P*<0. 2-1 Omm. ?g^$h*<0. 2-5mmom^ 



7 




1/3 



wo 2004/063651 _ _ pcT/JP2003/005563 



P 



p 

1^- — 



2/3 



wo 2004/063651 




PCT/JP2003/005S63 



0.25 




3 4 5 
7m^m. [L/min] 



ummno.2 



6 



0.16 
0.14 
0.12 
0.10 

iM 

0.08 
g 0.06 
0.04' 
0.02 



0.00 



0.0 



□ 



0.5 



1.0 1.5 
^i&M$ [mm] 



2.0 



i$@I^JNo.2 



2.5 



3/3 



)NAL SEARCH REPORT 



itemationa] application No. 
PCT/JP03/05563 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl^ F27B3/08, F27D11/02, H05B7/12, C01B31/04 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



mum documentation searched (classification system followed by classification symbols) 
Int.cr F27B3/08, F27D11/02, H05B7/12, C01B31/04 



Docimiente^on ^ ^ documentation to the extent that such documents are included in the fields searched 

SS^T-f^^o^^"" 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2003 

Kbkai Jxtsuyo Shinan Kbho 1971-2003 Jitsuyo Shinan Itoroku Kbho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



^'^^^Q" of document, with indication, where appropriate, of the relevant passages 



EP 827365 A2 (NIPPON CARBON CO., LTD.)/- 

04 March, 1998 (04.03.98), 

& JP 10-72615 A ' & JP 10-72616 A 



Ltd.), 



US 5795539 A (Nippon Carbon Co, 
18 August, 1998 (18.08.98), 
& JP 9-92462 A & jp 9-92461 A 

& JP 9-92460 A & JP 9-92459 A 

& JP 9-92458 A 



Further documents are listed in the continuation of Box C. Q See patent family annex. 



Relevant to claim No. 



1-3 



1-3 



Special categories of cited documents: 



"A* document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filina 
date ^ 

document which may throw doubts on priority claim(s) or which is 
cited to establish the pubh'cation date of another ciution or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underiying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in Uie art 
document member of the same patent family 



Date of tiie actual completion of tiie international search 
28 July, 2003 (28.07.03) 



Date of mailing of the international search report 
12 August, 2003 (12.08.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



j^^^ or^Ac AA>in fct^nf^nA c^»of^ ru^u, tooQ\ 



PCT/J P03/0 5 5 6 3 



Int. Cr F27B3/08. F27D11/02, H05B7/12. C01B31/04 



Int. F27B3/08. F27D11/02, H05B7/12, C01B31/04 



BTmmmmm^ i922-i996<¥ 

S2is:ffl<i^g8^^ff|g>^^ 1971-2003^ 

s^m^mmm^^^m. 1994-2003'^ 

^^M^m^ltStiiam 1996-200 3^ 



EP 8 2 7 3 6 5 A2 (NIPPON 
CO. , LTD. ) 1 9 9 8. 0 3. 04 
& JP 10-72615 A & JP 
A 

US 5 7.9 5 5 3 9 A (N i p p o n 
Co. , Ltd. ) 1998. 08. 18 
& JP 9-92462 A & JP 
& JP 9-92460 A & JP 
& JP 9-92458 A 



CARBON 
10-72616 



1-3 



Carbon 



9 
9 



9. 2 4 6 1 
9 2 4 5 9 



A 
A 



roj nm\'i:?>m^. ^m. ®^^fcWS.i--5:S:iSt 



r&j m-^<T> hz7r%v -xm 



2 8. 0 7. 0 3 


J 2.08.03 


Q^mmff-!f (I sA/j p) 

Sfi!#-§-l 0 0-8 9 1 5 
mM^=PftfflEfi|*s|i=TB 4#3-f- 


IMS## 03-3581-1101 y 


4K 


8 3 15 


3 4 3 5 



«I^PCT/I SA/2 1 0 (||2^-i?) (1 9 98<^7^ 



